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A
Ihe cuntent statas of - VIR vadio astionomy et the DSN s described, Recent
:E..;:: of the rsdio asoonnmy snid VIEBE rceording insiimuentation will provids new
Capabilitics (MKIV and S 7 (novided by thie CSIRO), only &t "hdbinbilla) for recording, 1wo
polimization reccivers (U1 - snd Ko badds, ¢ie)) and will eohanee VI3 1adio whionony

the :.f.Z. Tone allocstion, compatibility issncs, and oporational interfaces between the
SN o telescopes and the Asian Pacihie VEDBT netword (A1) me discussed,

Introduction

Rudio astronoiy in the DSK has the post of yreatizing angd ».i._:::;., the potenty
the PSRN yadio (clescopes in those meas which compliment othey yiadio astronomical
observatories. Althouph the prinie pol of NASAs D cp Spiee 7F fvorl is to suppai sp
Hight missions, neveriieless, i recopmition o the value of Jope DSN radio telescopes for
Faihio astronomy, NASA s allo ting sbhout 3% of the DSN anlennss Gine for groungd based
1sdio astronomy jesemeh Addiionally, (theee me interpovesnmental amcements between the
US and Spain, and the US and Australia which provide o aadio ashonmuers in Spain and
Austealis so called “Hosi-Countiy” time ol the DSN (clescopes, This additional tiine
accounts for about 19 of the DSN 1adio telescopes thime. VIR yadwo asioonomers have been
fora Tong time the major users of the DSN’S pucst obser ving e Doe (o the onceplional
sensitivity of the DSN yadio welescopes and - thein Stratepic Jocation,  this thme has been in
Lapre demand wmong VERT 1adio sshonmiers, Recent upprades of rsdio sstonomy and VIR
recording insttomentation will provide pew capabilitics and will cnhanee VBT adio
astronomy al the DSNC T the following puper, we will deseribe these new capabilities and
chiscoss time glocation, compatibility issoes, and oporstiona) intend DSN
rarho telescopes and the Asian Pacihe VTR netweor b (AP]).

al of

s between th

Corrent Statos of the DSN Lzdio Lstronomy D acility cnd its Uporaoes

The DSN adio asttonomy facility (DSN Radio Obscivatory) is vk Hroing & neol
Upprade in s hendwane and operations for o ,;__::::; Since suppori of flight issions
is the puime goal of (he DSN, these Upprasdes e boen made hnpely for Space ViR
coabserving in suppori of the VSOP and Reionstron missions,

The DSN iy uppradimg its - and K-baad radio aspronomy reccivers to make them
more scliable, sensitive, and (o #llow two Polatization observations ot these wavebands, The
VEBccording capabilitics wie being uppraded o MEIV. The monitor and conhol
computers e being seplaced o momate 1adio asttonomy obscrvations, iemotely monitos
them, and ke the DSN 1adio astronomy facilitics more user hriendly, Additionally, ()
CSIRO (Commonveeatth Scientific and Industiial Resemch Orpanization) in apicoment with
NASA placed o 8 2 ccand Cthe Canbena Deep Space Communication Comples,
(CHSCC). The conret plan is 1o finish the 1adio onomy cauipment aud VERD recording

___:_:_::f upgrade requited o sopport SVERT at Goldstone before the end of 1996, o
Canbena in Apiil 1997 wnd in Madiid in June 1007,

__:. DSN aco Dbsevatory facilitics confipw ation @l pavanctars as they will be

implemented in 99 ne piven in Fable |




Fable 1. The DSN Radio Observitory Pacili ("' 27 Conbipur ation)
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dio Telescopes e a2 Pani of he AN

The DSN antennas e smong (he most valuable AP 1adio (elescopes ot centimetes
vavelengibs doe o thein Jocation and isitivity, Paviicipation of the DSN 1adio telescopes
1 CHSCC and Goldsione (GDSCC ) wilhe the AP 1 signiticantly improves the petlormanee of
the network in(enins of sensitivity (see Table 2)
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3.2, Compatibility Issoes

As slated above, in the coutse of upgrading the DSN VIR facilitics, the MK DAT
at the DSN complexes will be upgraded (o MKIV, Since the APT evidently is progressing (o
wainly VEBE 8-2 1ecording for astophysical obscrvations, potentially it creates a
compalibility problem inusing the DSN facititics for these observations dlong with the AT
Earlicr this year (1926), the CSHXO in agpecment with NASA puichased and installed an 82
recorder at CDSCC, Though  that techmically resolves the compatibility issue for using
CDHOSCC telescopes in -2 VEBI sessions, it does not solve the operations problem, This S-2
recotding terminal does not have  the DSN’s opciational status, ‘This means that the DSN
docs not plan to maintain and opaate this terming). VLRI operations with 1ecording on an S
2 system at the CDSCC must be done with the diveet support of  CSIRO. ‘The DSN will fully
supporl the VERI sessions with MKV 1ecording. ‘These include VERBT geodelic expimnents,
radio astronomy observations  and Space VIBI which plan to be processed with the MKIV
compatible conclators.

3.3, DSN - APT luterfaces

The DSN Science Office is managing the DSN’s tadio asttonomy facility upgrades
and 1adio astronomy oparations including, the vpcoming Space VIR coobserving. ‘The goal
of this office is 1o ensore that the DSN 1adio asttonomy facilities will become state-of-the-
ai vadio asttonomy facilitics which will be able (o suppori modern radio astronomy
obseivations and 1o provide the gouest 1adio astionomers with the necessary experlise to
successiully exccute such observations with the DSN radio telescopes.

Historically, most of the guest 1adio asttonomy obscrvations at CDSCC (including
V1.8 have used the time allocated  for such rescanch under “Bost-Country Agreement™ and
“CSIRO-NASA Cross Suppori Agrecment™ (agreement between the CSIRO and NASA to
have access to cach others telescopes for 1adio astonomy purposes). The time allocation
history of the last few ycars for radio astronowy researche at the DSS43 is given in Figoie 1.

History of the 1) 843 Utilization for CSIRO
Radio Ast ronomy Progr ams
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Figuie 1.



According 1o these agrecments, NASAQUPL) allocates this time at the CHSCC
antennas on non-interfeience basis and e expediment selection and scheduling process is
Ianaged by the CSIRO. The support of the AT operations will 1equire the allocation of at
lcast 144 he (3 obscrving sessions of 48 W cach ) per year duting particular times of the year,
These sessions must be coordinated with the othe 1adio telescopes in the network. ‘These
144 hr per year will take a significant part (if not 100%)  of the anmount of time available for
1adio asttonomy under the above noted agreements  at the 70m anlenna in CHSCC (NS843),
which is the most valuable for 1adio astronomy. 1o avoid conflict with other 70m telescope
tadio astronomy uscrs, while some AT experiments may be allocated the 1SS43 suppaor
within (he existing “Hosl-Country” and “CSIRO NASA Cross-Suppori” programs, the AVT
also may apply for it’s own allocation of an additional time at this 70 telescope and at
the 70m telescope in Goldstone thiough submitting a proposal to the DSN Science Office
(PL). ‘I'ne need to negotiate the patticular time at the DSN antennas when the other AT
network telescopes are available wil) tequite more formal anangements between the Jpl.
opcrations/scheduling and the AP, Finally, for those experiments using the S8-2 1ecorders, o1
other non-DSN cquipment at CDSCC, the CSIRO shall provide all of the necessary
operational support (V131 schedule processing, recorder operations).

4. Conclusion

‘The newly-upgiaded VIR 1adio astronomy DSN facilitics in CDSCC and GDSCC
will provide valuable input to the AT, Since the DSN facilitics continuously cvolve (o meet
the demands of NASA flight projects o1 DSN operations and engineering, it is evident that
DSN 1adio astronomy developments must be closely coordinated with the requirements of
the DSN science users. 1 is ilportant to have a close technical and science operations
contact between the DSN Radio Obser vator y andt the APT. The feedback from the VI.BI
tadio asttonomy community on the petfonmance of the DSN 1adio telescopes and on the
features desited to support future observations will hielp to develop the DSN’s science and
technical policices.
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